I. INTRODUCTION
Rigorous application of the soil water flow theory to describe water flow and uptake processes in the field requires the knowledge of soil hydraulic conductivity (10 as a function of soil water content (e) [i.e. , K(e)] or of soil-matric pressure (h) [i.e., K(h) or K(r) where r = -h is the soil water suction], water content-matric pressure relationships le(h) or e(r)], and their spatial variability. Standard methods for measuring these basic soil hydraulic properties in the laboratory and field are detailed in the Klute (1986) . Knowledge of these parameters at matric pressures between 0 and about -100 kPa is very important because significant water movement occurs only in this region. Perhaps the most reliable method for determining hydraulic conductivities in this region, for field conditions, is the Darcian analysis of in-situ tensiometric measurements during infiltration and the subsequent drainage, using the water content -matric pressure relationship (Richards et al.. 1956; Ogata & Richards 1957; Nielsen et al.. J 964; Rose et aI. , 1965; Watson 1966; van Bavel et aI., 1968; Fltihler et al.. 1976 ). This method is referred to as the instantaneous profile method (Green et aI. , 1986) in which a water content-matric pressure relationship can be obtained by periodic measurement of soil water content during the drainage phase by gravimetric,
